
Day 3: MCR3U1

1.2 Function Notation

Because functions are used throughout mathematics, _____ ., was
developed to make it easier to work with them. Function notation can be used even when we 
do not know the details of a particular relationship.

Suppose a function is given. Let -p denote a given function and let a~- represent the input 
value.

fa?) denotes the value (output)of the function when the input is x. In other words, J[x)=y. 

Usually a function is represented by a mathematical expression.

■ f(x)=Wx2+l
a roVs / etf<e&s\on-.
that tell you what to do with 
the input value in order to 
produce the corresponding

Faroe, of
the function. 
Any letter 
can be used

- - ~ /

___ / \ output

V
in po'h

_____________________ _j

/
* Don’t confuse f(x) with multiplication! The entire symbol f(x) represents a function, its 

input, and its output. It is not the same as an algebraic expression.

Note-. f(a + b) f(a) + f(b)



Evaluating Functions
Example 1 If f(x) = 2x + 3, find

a)f(6) ^ + 3

l -2.4-3 
= t s'

c )f(x+l)

— Z 6=*rfO + 3 
"Z CPtrh 'Z "f 3

■= 5“
Example 2
Given the graph to the right, find

a)/(2)--2- b)/(-3) ■*= 't

c) x if / (x) = 2 d) x if / (x) = 0

•X~= — 2- pc- I

b)#j; = ■f_3

--- — [o+ 3

= -T

d)/r^;^ 2Cix)4 3 

4-3C-+ 3

Application

A company rents cars for $50 per day plus $0.15/km. 
a) Express the daily rental cost, C as a function of the number of 

kilometres, d travelled. C C A)o,|$<id “JO

b) Determine the rental cost if you drive 472 km in one day.

C t O.

= d a* - <Zend
Em.

c) Determine how far you can drive in a day for $80.

go- ©'teA-t-S©

d) Is C(d) a function? Justify your answer.

As- Linear line. c^huh

iO

— 2.oC> •. ^<S)0 km ^

YbT ,



1.4 Domain and Range

Number Systems:

Type of Number 
Counting Numbers |W 

Whole Numbers W 

Integers

Rational Numbers 

Irrational Numbers 

Real Numbers

Quick Description 

{1, 2, 3, „.}
{0, 1, 2, 3,

-2, -1, 0, 1,2, 3,
p/q : p and q are integers, q is not zero 

Not Rational

Rationals and Irrationals

Inequalities

Symbols:

>: greater than Gator is greater ©
<: less than
>: greater than or equal to 
<: less than or equal to
o: open circle, does not include point Ex. x > 2: ◄------9 ^------ ►

■X
•: closed circle, includes point Ex a < 4: ^__ <r~ ^_____ ►

H
{ }: set 
j: such that
G: an element of, or in the set of

Graphing on a Number Line 

Graph { x 6 R | -2<x<5 }

Graph { x 6 N | -2<x<5}

Graph { x 6 R \x2 d. 9}

-3 <• X < 3

-#=
-2 5"

-#—<*---9---- *P-
1 2. 3

-9=
-3 3

(crfc*>

rJet^L Variable’ fx) <£r£c'Domain: -4K<g_ se4- a-P all Valoe^ ind<g>p

Range:-(-h^ cof of a II of 4fv CanVf ,*rf a IctWg .

. $
Notation

^
vfctKfcWe nomher s km Co nd rK'on



Example 1 Graph the following functions below:

y = x — 2,D ={i£ y = x — 2, D = {x £ Z} y = x — 2, D = {x £ N}

II**;
• 1 i

j j
-• i 2

‘ ! * *
Id ; [_

1 -4 2 o; 2 i 4 i
i : T

... **+“• -•r-f-i-

j » j > ; {
’■j— -r"< —j—r

.:±
-4-

.u

y = x — 2, D = {x £ M.\ — 2 < x < 3}

Example 2 State the domain and range for the following.

..i.-l-i-. 14 /7: : :

; r r r* z r ] ]

i i

: \/\ :□ > i* ii i

rfifi -2 ! 0 2 ! 4
> ii i

• »< *

! i !
i ii i> (

;—:—T t4 l l» >

•?

4

- 2

} D i i i

-4 -2

... 2

4
; j ; j

; ; ; !

s^eiR)

. _ L___L___i. ..J^_

—r-

.„4„i„4-4;

i i : JO,T 1 1 1 '

f -?..iLiL_
1—i—i—i—rD ! 2 3 4

•4—i—i—i'3-
' i>= -1



Example 3 Write the domain and range for the following relations, 

a) {(1,3), (1,4), (1,5), (1, 6)}

3.1 3

b) y = yfx

K- \ I ^7/ ° 5

1
c) y = ~x

J>= \ cr. C-|P I :jf 5

R = i yc-IP I a^olf

d) y = (x - 4)2 - 3

£o«-(P-3,

e) y = -2(x + l)2 + 5

5>- if- '3C&lE.'l

e- i y

X=-^(Lc>«

UHDepi fO^O 
o

Complete the 1.2 and 1.4 Handout.



1.2 Function Notation

1. For f(x) = { (-5,1), (-3, 2) (-1, 3), (1, 2) }, determine: a) f(-3)
2-

2. For f(x) defined below, determine: a) f(l)^o b) f(3) ^ 2_

b) f(l) -= 21

3. For f(x) defined below, determine: a)f(3)s=^f b)f(8)^ b

H--- 1--- 1—

4. For f(x) defined below, determine: a) f(2) — 3 b) f(5) •= O

5. For f(x) = 4x-5, determine: a) f(l) - I b) f(-2) - ^ ^ p'^ ^

^ - <3
r\

6. Consider the function h(n) = 3n + 4n - 8. Determine
a) h(0) ~ - -5 b) h(l) = - j c) h(-2) = 3 b - 8

f 2. — •=

d)h(l)-h(0) 

- C-fe)

¥

e) h(2a) f) h(a+l) - h(a)
— 3 C^1 )V 4-Ca-H 4a ^>3

3 Ca Aavq 'bey- 1?

7. For g(x) = 6-4x, determine values of x for which a) g(x) = 2 b) g(x) = 14
6*-^oc.= 2. b)

- Apc-~ 2 -Q 
— — <4 'X- '2-



1.4 Domain and Range of a Function9^

9

./V-

8. For f(x) = { (-5, 1), (-3, 2) (-1, 3), (1, 2) }, determine the domain and range.

9. For/(9 defined below, determine the domain and range.

lO.For f(x) defined below, determine the domain and range

p- \y-, ^ T< ^ *' .1

1 l.For/fxj defined below, determine the domain and range.

o

12. For f(x) = Ax - 5, determine the domain and rangep— <£-1(2-3

12_ —

13. Consider the function h(n) =-3(n-5 )2 + %. Determine the domain and 
range. ^

5 kfiOOR I hot) ^

Solutions
I. a) 2 b) 2 2. a) 0 b) 2 3. a) 4 b) 5 4. a) 3 b) 0 5. a) -1 b) -13 
6. a)-8 b)-1 c)-4 d) 7 e) 12a2 + 8a-8 f) 6a + 7 7. a) 1 b)-2

8.D = {-5,-3,—1,1} R={1,2,3} 9.D= {-1,1,3,5} R={-3,0,2}
10. D = { 2,3,4,5,6,8,9,10} R= { 2,3,4,5,6,7} orR= {y e /12 < y < 7}
II. D= {jc e SR 11 < x < 5} R= {y e SR | 0 < ,y < 4}

12.D= (x e 91} R= {y e SR} 13.D={«sSR} R= {h(ri) e SR//z(«) < 8}



1.1 Relations and Functions

1. State which relations are functions. Explain.
a) { (-5, 1), (-3, 2) (-1, 3), (1,2) } b) { (0, 4), (3, 5) (5, -2), (0, 1) }

yes . -x- ocA re{e.cA?d, too. oc= o “2- 3' Ice; O

c)

yes. oc r^V .

i f
i

--

, I 
i

"rr : !
- - - - - - - - - - - - - - - - - - - - - - - - - ;. . . . . . . . . . . ■. . . . . . . . . . . . . - —

; ;

j ;

- - - - - - - - - - - - - 1—
i >

- - - - - - - - - - - - - - i- - - - - - - - - - - - 1- - - - - - - - - - - -

1 1

- - - - - - - - - - - - - 1- - - - - - - - - - - - 1- - - - - - - - - - - - 1- - - - - - - - - - - -

yes -X nedr

i) _y = 3 -x

fasks VLT

j)^ = 3(x + 4)2-l

Y^S. fat

V t-T

k)x2+/ = 4 
(mo , C\rc\o.

-foils VUT
Solutions
Functions: a, d, f, g, i, j



Mathematics 11
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Page 1 of 2

1. Complete the table:

# Graph Expression

i i i i i
-6 -3 0

I ^ 1—1 j) j? & {-3-2,0,3,4,5}

l l l ,<ir r-i-i..t 6 i i i i i
-6-3 0

x < -4

I I I I -T— I.1 l jl X > -1

i i i i i i i i 1> i i x < -6 or x > 3

5. iii' (fti. l_I x < 0 or x > 3

6. i i i i Q> i i i i i-rt> i i i i
-6 -3 0 3 6

2 < X < 4

7. I l I l I l I I I I g I I <D
-6 -3 0 3 i

2 < X < 5

8. i i i i i i i
-6 -3 0

la

9. i i i i i i i i i i i i i i '
-6 -3 0

^5 6

10. j- i_L y i i i t i i i i i i l i _L
-3 0

5 5

11. i i i i i i i i i i ' t ?' i i i
-6 -3 0 3 6

x ^ 3 or

12. i i i i i i i i i i i i i i
-6 -3 zed £

State the Domain and Range of each of the given relations in the space provided. Assume that graphs 
drawn to the edge of the grid continue on infinitely.

y y
f r f r r t t r 
f r p r y t t t
r r r r r r T t6 
r f rOsTT T f -
n-rt r^j-t - 
r !■ r *■ t t T>3k 
rHrt-T+T + 
ri.rl-r4T4-

7 i 1 1 1 7 1 1
1 1 1 1 Ti ”1 “1
7 I 7 7 1 "1 "t “l
7 I 7 7 7 “I “I "1
7 7 1 7 7 7 7 7
7 -1 7 “1 7 “I "1 7
Tsd 7 7 “I “I “1 “I
7 7 -1 -1 -1

v y
Xr r r 7 t T T-
r\r T T T T
r r psr r T T T® 
(- r r iN: r y 7 
r »■ r f r\r + 
r r i* r +-Xjf'3 
r h r 1- -r + t\ 

r^-r-Lr + r-*--

7 7 7 7 7
7 7 7 7 7

1 7 7 1 1
7 7 7 |
7 7 7 7
77-11-1 
7 H 7 7 7

S3 "* 7 7 7

r r r r ~ ~ 7 t -
.-rprrTT^
rrr«r^T- 
:• r- r b r » T ~ ' 
r - r - - • - -3-

r*-r4T-#r--

A 7 1 *1 "1 7 1 1

T 1 I
7 “> 1 -] '•“1 “1 “I 
-t "I 1 -I “I “| "I -|

-1 -1 “I -1 
-----•—1 -1 -1 -1 -1

L.-5 1- „ -J3t i0

_ L j. U U i X 13.
1_1_1.Li.iiJ.. 
!_ L l L 1. i i i .

1. L Li:.-----
l L : 1 : .

• J -? H -■ -£-( -I X

4 - -« -1 -i -1 -1 -1
J 4 £ _< _1
j J _i _j  ■  t _ 1
j J 4 .i _i _l _l _l

J J J 4 4 _l _i _l
j J J J J J _i _)

hLfL(.l3t -L0
1— L-I-L+-J. + -L. 
1_ L (- L 4 i + I3. 
I_L1_LJ.I4.-L. 
t-Lt-Lllii. 
L L L L i. i 1 ,fc. 
L L L L L 1 X i .
uLLUili.

D

4 -1 4 4 H -1 -1 -t 
—i -1 —i —1 —1 —t —i —1
4 -1 -1 -1 -1 -1 -1 -t
4 J _l -J -1 _l -1 -1
4 i! J J J J JJ
JlJJJJJJ
J J J J J _l _1 _l

1- t--|6 1 --34 iQ

1-L|-L).X + X. 
I_ L L L v i + J3. 
l_L|_Li.l + l. 
lLlLiIiI. 
1- L u L 1 i 1 s'g. 
iLiliixi. 
LLlliiil.

hSTh

4 A -M3-t
—1 -J —1 —J —1
J J -1 -1 -1
4 J 4 4 _!
J J 4 J 4
4 J 4 4 4
J J 4 4 J

D: Care-1(2-| D: \\2.f

\i

1 < ,i) ^

R: \.H(3ifZ / u 7

-r r r T TT.r 
r r r r r t t t ■ r r r r T T T T6' rtr’rnf rtrtr+T+- 
r h r ^ r t +3- 
ri-r^r + T + -

-4—1 —1—4 —I —t —I • 
-I -1 4 -I—(-1—1- 
4 J 4 _l _l 4 -I . 
J J J _! _1 -J -.1 . 
J J J J J JJ. 
J J J J J _t _t .

D: < 3j

R: -3 ^1
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Date:

LlLilili
LlLiliil

r r r rr r r r r r r r rtrt
rtrt ri-rt 
r 4 r *-

h U L 
I- U I- L 
PUL
aav
uLLltili.
LlLilili.
i_L.lLi.J-1 — .

TIT 
T T T '
T t t6
r T t - 
t T -t " 
4 t +3-
4 T 4 '

x'4*>- i i i . 
i X 1 .Tii

i
I T t I I I 

7 “> 1 1 1 1
ti vmi -» i *i “i i 
T'mi 
t 4 n n "i 
1 4 -i 1 -i -r

-» 4 -?4 -i 
4 -1 4 4 4 4 • 
-I —1 —I —1 —I -
4 J 4 _| _| . 
4 J _1 J 4 J. 
J J 4 _l -1 _l . 
JJJJJJ, 
JJJJJJ-

. L + J-3 
I-LHj.1+1. 
l_LuLilxl. 
LLLUiijg.
lLlLlLiL.
LlLilili.

•fcr <LU? ^

3

D:

R:

iLx&f2 j~3 fj D:
& lTj&tj y ?

D: <>^y±C^

R-' z

D:
IJ

V ^
Vr r r r T 7 t ' 
f\r nrir 
r rV r t t -*> 
r r r>s<Tt- 
rTt r 
r •* r t r + t +3- 
r 4 r *- r+4»—*- 
1- 4 r^r4 t 4 •

11 iii 1 \~X

1 "i 111 ~\y 1 
11-1 -\yC‘\ 1
1 ~i “1 -i
T'n niTi 
i 4 1 “i n “i ~i -i 
-i -1 -1 ~i -1
4 4 -Tt-s*-! -1 -1

0- +- 4-4«L 4 4 -?H 4 -fckrl X

X L |. L ). 1 4 1 • 4 -J 4 4 4 4 -|-\
'l- L |. L 4. 1 + I3. 4 J 4 4 4 -1 4 -P
uL^Lx-lX-l- 4 J 4 4 4.-4 -1 4
ULuLllxl. 4 J 4 4 4 4 -1 -1
L L L L 1 1 X Jg. 4 J 4 4 4 4 -1 -I
LlLilili. 4 J 4 4 4 4 4 -1
LlLilili. J J JJJJJJ

y
r r r r r r t t •
rrrr-rTT- 
r r r f T r T T®'
rrrfrTTT-
ri-r^r+Tt-

1 1 1 1 “11 i“l
1 1 1 1 1 “l 11
1 1 ‘ 1 1 "1 “I “ 1
1 1 - “ 1 ”1 “1 -•
*T I 1 “I “• "l “I
T 1 n-|‘iTI
T 4 -1 -j —1 -| -1 -1
1 4 —1 —j —] —t —f —(

rt-r^rt-T4-
t_f-r^.r4-T4-

1- U-jS L jO.1^
t_LhL<_X4.^-. ------ 1 ■ - mH|4

L |- L 4- 1 + X3. 4 J 4 4 4 4 -1 -1
uLulxlxi. 4 J 4 -1 -I -1 -1 -1
lLlLxIxI. 4 J 4 4 4 4 -1 -1
LLLililk 4 J 4 4 4 4 .1 -I
LlLilili. J J J 4 4 4 4-1
LlLilili. JjJJJJJJ

y
r r r <• 1 r : t
r r - “ T t 7 t •
f r J* r 7 T •, -t€ 
r r r r t r f t •

r •- r r r t r -t3:

r i- r - r > t /

/ 1 " 1

----- - - -1

- ^ ; -3/-0 1x J.6..;_;a-
h L u + l/+ - .
>. L 1 f /x 43 
!_ i- w 1 J./1 _ X - ___
t_ L u / J. x X .
L L L L/l i X

- - J -j -

r r 4 J J 4 _• 4 _(
l i L/i 1 i i : . 4 J J 4 -1 _• -1 4

D: T jxc-(|?-3 D: ( X<o3
/?: {c} apf

D: j VC-3-l<X5?

C-i£-V

1 r J r T T
y
T j H 1 j - 1 11

f r r r T J T ‘ 1 4 1 1 1 “I ”l “I
r r r r T t r i H 1 1 ”1 ”l 4 “|
r r r r T 1- T T - i 4 1 1 “I 4 ”| ”1
r t- r t- r f T •t - i 4 ■nii'n
r t- r »- r + T +3- 4 n i 4 4 "I “1
r H r i- r 4 T 4 - 4 “I 4 4 4 “I "I
r 1- r- r 4 T 4 - -t 4 4 4 1 4 4 -1

h u l t- X -tO 4 4 j-i 4 -?Jh*
t- l_ l- L t- j- 4 x . 4 J 4 4 4 4 4 -I
(- L L L b -L 4- i3' 4 J 4 4 4 -1 4-I

u L L L X 1 X 1. 4 J 4 4 4 4 -l
L L L L L i X 4 J 4 4 4 4 4-1
l_ L L L L i X J J 4 J 4 4 -1 _l
L L i_ L i 1 7. 4 J J J 4 4 4-1

D:

rr-rfTTT'
rrrrrTjT-
r r r r r t t i®- 
r r r r r t t T ' 
rtrtrtTt- 
r 4 1- 4 r + t +3- rtrt-TtT + - 
r’-r*-t- + T4-

hL^Lf^+aO. 
b ^ b + J
I- >- L L l i + lj 
l-UUUJ. 
uLuLilxi.

u r L l7 * ‘IsLlLilili
LlLilili.

mr
1 4 i -1 ■ 
1 4 1 *1 *

» J
1 -1 —C —l
| J -I -1 
I J -I 4 
I J J 4 
1 J 4 J 
l J _1 J 
I J J J

4 -1 • 
4 4 •

_t -I 
4 4-

D:

R:
111 

^ \

h1_-^x4,3hJQ.]

i-if 14 Jh -J3-
LLii4.U-i- 
l L 1 J. x J 4 
LilijJjJ. 
LiiilJjJ.

D:
i?: (l) <H(2-[ Q">

D: i'X&ifcl X

/?:
yrr-rrrjT 

r r r r r T 7 t - 
r r r r r t r i» 
rtrrrtTt- 
rT*rTrf- 
r h r *■ r 4 t ^3 
rf*r*-r4®4' 
f-t*f-‘-r'4T4'

1 1 llllTl 
1 T 1 1 1 1 ~l "1
invn ~i “i
4 -> 4 1 4 4 ~! “1 
1 1 41 -f 4 4 4 
4-144444 "I 
• ••■•444-1 
4 4 4 4 4 4 4 4

K L + 4.0. 4 J -?4 -4 -1
l-Lf-lt-X + X. 4 -J 4 4 -4 H -1 -1
1- L i_ L +. X + X3. 4 -1 4 4 4 -1 -1 -1
I_L|_L+.1 + X. -4 J _j 4 _| _| -| _|
uLuLxXxl. 4 J 4 4 4 -1 -1 -1
L L L i 1 i 1 Jg. 4 J J 4 4 -1 4 -1
LlLilili. jjJJJJJJ
LlLilili. J J4JJJ _(_r

R: Lj> l3

r - r T 7
y1 1 fill f 1

r r r r r r 7 T • 7 1 1 1 ~i “l
r r r r r r 7 -ft>- 1 11 1"/
r r r r r T T ' 1 n ,1 1 1 71 “ “1
r r r -t T ■t 1 7 4 V 1 "1/11 " “f
r (- r t- r b T +3- 4 4 V 4 -l/-j - -|
r b r b r b T 4 • 4 4 -\ 17 -j - -|
r h r b r b T 4 • 4 4 -Il4 7r -1 - -f

h L u b
i

+ id 4 J wU- -i*

f- J_ (- L b 1 + x . 4 4 4 4 4 - -1
1- L b L b X + *3- 4 J 4 4 4-!- -I
(- L b L b X X i A J 4 4 4 4 - -1
u L L L X X X X . 4 J 4 4 4-1- -1
L- L L L X J. X =%- J J 4 4 4 4-1 -I
L L L L 1 J_ X X J 4 4 4 4- _1
L i_ L i 2 1 1 - J 1 J 4 4 _l -1

v yrrrriTTT- 
rr -r tt At i 
r r r r 7 t 7 \b 
rTinV
r t r t r t r t\ 
r ^ r h r + t +3-
r>-rhT4T4- 
t-*-r4T- + T4'

ill 1 1 “1 "i “i
7 i 1 1 111 1 
Till111” 1 
Till 111 1
7 ■» 1 1 1 “i 1 “»
T 4 -t "I -1 I 1 -l

Vi -* I “I 1 -! “I “I
V -1 -J 4 I -l -1 ~i

xO.
l-l-l-1-fi + X- -LO -14-1-1 -J -1
1_ L I- L X J- 4 -1 4 4—14—1—1
L_ LU^l4l . 4 4-1444-1-1
j^bL x 1 x X . J J 4 4 4 4 -1 -1
L L L L L i X Jg. J J 4 4 4 4 _l _l
LlLilili. J J 4 4 4 -1 4 _l
Lililili. J J J 4 4 _> 4 4

.V
_ r - r - t ■■ r -

r . r r ~ ~ “
rr rr 7 t f 4

• 1 l l l 1 ■ ’ X j J _■ /-' 1 ’1
1-

il'l/vi 1

. 1 1 ! , 1 1 , Vx , ' .
■_ ;_-$l 43^ xo /TJ J.' _ j»_t_i

"" r r; t -4/-

‘ L L ’ L i • L . • • j *

L 1 L i 1. i J i ■

i?:

D; 
*.......

D: X X '^5 D:

R:

.........

O /■
SL 3


